Downregulation of the two miRNAs using RA in the stimulated undifferentiated state could probably be one of the key factors of SSC like cell arrest.
ver the years, significant number of investigations has been focused on male infertility problems based on stem cell therapy (1) . sources of stem cells has been studied to solve male infertility (2) . Bone marrow mesenchymal stem cells (BMSCs) are known widely as appropriate stem cells that have capacity to self-renew and differentiate into several cell types such as bone, cartilage, fat, muscle, tendon, liver, and perimordial germ cells (PGCs) (3) . Numerous in vitro reports have supported the ability of mesenchymal stem cells (MSCs) to generate germ cells (4, 5) . The recent findings have reported a variety of inducers and culture systems to reach in vitro germ cells (6, 7) .
In vitro derivation of germ cells from different
It has been proposed that bone morphogenetic protein 4 (BMP4) and retinoic acid (RA) could promote MSCs transdifferentiation into germ cells (8, 9) . It is believed that BMP4 signaling has a crucial role in germ cell specification in both in vivo and in vitro approaches (10) . Another critical regulator of male germ cell fate RA is important for both the initiation of differentiation, and the entry into meiosis in male germ cells (11) (13) . The importance of miRNAmediated translational repression in spermatogenesis process has been investigated by deletion of dicer1 as a crucial agent for miRNA biogenesis (14) (15) (16) . Notably, impaired biogenesis of miRNAs could disrupt spermatogenesis and lead to infertility in male mice (17) . miRNA-17 is a member of Mir-17-92 cluster that modulates pluripotency network (18) .
Deregulation of this cluster plays a role in cancer progression (19) 
Materials and Methods

Isolation and culture of mouse BMSCs
Bone marrow aspirated from mouse (NMRI 6-8 weeks) tibia and femur and cultured in Dulbecco's Modified Eagle's Medium-F12
(DMEM-F12) (Gibco, Germany) supplemented with 15% FBS (Gibco, UK), 100 U/ml Penicillin/Streptomycin (Gibco, Germany), 0.1 mM β-mercaptoethanol (Sigma, USA), placed in an incubator in humidified atmosphere at 37 °C and 5% CO 2 in air. BMSCs at confluence of >80% were sub-cultured to reach passage 3.
Characterization of BMSCs
Immunocytochemistry of BMSCs
Immunocytochemistry was performed to investigate the expression of mesenchymal markers including CD44 and CD105 in passage 3 of 
Induction of SSC like cell differentiation
After BMP4 treatment, RA (10 -5 M), LIF (1000 U/ml) and bFGF (1 ng/ml) were added for a culture period of 14 days. The medium was changed every 4 days. 
Immunocytochemistry of in vitro treated cells
Statistical analysis
Statistical analysis was performed using SPSS (v.19) and student's t-test. One-way ANOVA and Tukey post-hoc tests were used to determine the statistical significance among groups. The data are presented as mean±SD (P <0.05).
Results
BMSCs culture and cell markers expression
The isolated BMSCs after 3 passages Adipogenic differentiation was approved by oil red 
In vitro SSC like cells differentiation from
BMSCs-derived PGC like cells
As described previously, BMP4 treatment was followed by RA cocktail for 14 days to induce SSC like cell differentiation. After this culture period RA treated cells showed morphological changes as shown in Figure 6 .
Immunocytochemistry test showed that 54.06% of RA treated cells were positive for Stra8 protein as a specific marker after RA induction ( Figure 7 ). 
Discussion
In vitro derivation of SSC like cells has been reported in multiple investigations (22, 23) . In this study, we used a protocol based on Mazaheri et al.'s investigation to reach SSC like cells (24).
According to this approach, after BMP4 treatment, Nanog expression decreased significantly in primordial germ cell like cells (PGC like cells) and SSC like cells. Nanog is required for maintaining the cells pluripotency (25) . Also, knockout experiments show that Nanog has a key role in 
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